Development of a functional monoclonal single-chain variable fragment antibody against Venezuelan equine encephalitis virus.
We have generated a single-chain variable fragment (ScFv) antibody, from a previously well-characterized monoclonal antibody (MAb) to Venezuelan equine encephalitis (VEE) virus, 5B4D-6. The variable regions of the heavy (V(H)) and light (V(L)) chain antibody genes, were connected by a DNA linker and cloned in the phagemid vector pCANTAB5E. The ScFv clone in Escherichia coli strain TG-1, 5B4D-6-6, was expressed as a approximately 30 kDa ScFv protein and higher molecular weight fusion products which were functional in recognizing VEE virus by enzyme-linked immunosorbent assay (ELISA). Results were reproduced in Escherichia coli strain HB2151, where clone D66 was expressed mainly as soluble periplasmic protein. The D66 ScFv antibody bound VEE virus strongly as determined by ELISA. Nucleotide sequence analysis of 5B4D-6-6 ScFv indicated that the Vkappa gene belonged to family XVI, subgroup V, while the V(H) gene was unique in its sequence, though its amino acid sequence could be subgrouped as IA. The deduced protein sequence of D66 was highly homologous to published murine ScFv protein sequences. This work demonstrates, for the first time, cloning of a functional ScFv antibody against VEE virus.